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=ABSTRACT=

An Experimental Study od Dextran for Prevention
of Postoperative Intestinal Adhesions

Yong Man Choi

Dept. of General Surgery, College of Medicine, Ewha Womans University

The mechanism of postoperative adhesion formation and prevention of adhesions are not
clear, but the extent of adhesions of intestinal surfaces may be reduced with the various
methods, such as minimal intestinal injury, prevention of coagulation of exudate. separation
of prolonged contact of intestinal surfaces, removal of the fibrin and inhibition of fibroblast
proliferation.

Dextran has been used to prevent intestinal adhesions by means of floating bath and siliconizi-
ng effect in various experiments.

In the the gross findings, andhesions are classified into degrees as follows -

Grade 0 No adhesions

Grade 1: A single thin, easily separated

Grade 2 Two thin, easily separated

Grade 3 : Numerous, thick, sharp lysed

Grade 4 . Numerous, extensive, dense adhesions, resection needed

In the pathologic findings, fibrinocollagen deposition, granulation, capillary proliferation, lym-
phocyte infiltration, edema and congestion are graded as mild{ + ), moderate(4}) and severe ().
(+++).

The degree of adhesion were measured in 60 white rats dividing into four equal groups
at postoperative Ist week, 2nd week and 3rd week. Four groups were control group and intrape-
ritoneal application groups with heparin, solumedrol and dextran respectively.

The following results were obtained.
1) No significant differences in the degrees of adhesions were demonstrated among the

four groups at postoperatve lst, 2nd and 3rd week.
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2) The degrees of adhesion were significantly decreased in dextran group more than that

of other groups at postoperative ist, 2nd and 3rd week.

3) The changes of pathologic findings were more severe in postoperative 3rd week than

that of Ist and 2nd week.

4) The gross and pathologic findings were correlated at same week each group.

5) The pathologic changes were decreased in dextran group more than that of other groups,

In conclusin, the application of dextran was very useful for prevention of postoperative adhe-

sions, and it should be opened for further study in large experimental group.
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B

Solumedrol 2o - : Bulg &2 7)Ao} Solumedr-
ol 100mg & B4R Foja (157,
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Fig. 1. Numberous and dense adhesions between
peritoneum and intestine (Control, 1week, Grade
4.

SECEDR SRR
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& Student’s T-testZ o]&3} T}

1) AR 1759 A3}

=3 5vlg]E Grade 10] 1vtg], Grade 27}
iv}a], Grade 30] 2ute], Grade 47} 1v}g]F L
(Fig. 1) Heparin Fof# 5v}2}5 Grade 10] 2v}g],
Grade 27} 2u}2](Fig. 2), Grade 3 o} 1v}2], Grade
47} 1v}2] o w Solumedrol FoF- 5vlg] F
Grade 10} 1n}lg], Grade 2(Fig. 3) 7} 1vlg], Gr-
ade 3 0] 2o}2], Grade 47} 1v}g] gt
2o F 5vt8] F Grade 00] 2ntg], Grade 10] 1
u}g}(Fig. 4 Grade 27} 2v}g] o] Grade 3, 4
= @ vheE gigiTHTable 1),

Dextran

Fig. 2. Multiple thick adhesions between peritoneumn
and intestine (Heparin, 1 week, Grade 3).
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Fig. 3. Two thin adhesions between peritoneum and
intestine(Solumedrol, 1 week, Grade 2),

W

Fig. 4. A thin and weak adhesion between peritoneum
and intestine {Dextran, 1 week, Grade 1),

Y A2 2759 B3

ol ZF 59t8l% Grade 1o} 19}g8], Grade 27}
2 wu}g](Fig. 5 Grade 3o] 1u}g], Grade 47} 1w}
2] 9 1 Heparin o] 5n}2]E Grade 00} 17w}
2], Grade 27} 1v}g], Grade 3°] 1n}g], Grade
47} 2vlg] Qo Solumedrol £ 5 vl
Grade 1] 1v}2], Grade 27} 1m}a], Grade 3 o]
1v}a], Grade 47} 2v}g] a1, Dextran Fao]
5ul2]& Grade 0 ¢] 2v}8] Grade 10] 1u}8}, Gr-
ade 27} 1v}2] Grade 30} 1n}2] tH{Table 2).

3 ABee 3559 B3
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2no}te} Grade 47}, 298] 91 Heparin §o+ 5
ul2]E Grade 27} 3u}a] Grade 3 0] 2vlE] o
], Sclumedrol £ 5v}2] & Grade 10] 3vle]

Table 1. Degree of adhesion at 1st week after operative
intraperitoneal application with agents

Grade
Group No.
0 1 2 3 4
Control 5 1 1 2 1
Heparin 5 1 2 1
Solumedrol 5 1 1 2 1
Dextran 5 2 1 2

Grade 0:No adhesion
1:Single, thin, easy separated
2: Two, thin, easy separated
3:Numerous, extensive

4: Numerous, extensive, dense, excision

Fig. 5. Two thin adhesions between peritoneum and
intestine(Control, 2 week, Grade 2).

Table 2. Degree of adhesion at 2nd week after operative
intraperitoneal application with agents

Grade
Group No.
0 1 2 3 4
Control 5 1 1 1
Heparin 5 1 1 1
Solumedrol 5 1 1 3
Dextran 5 2 1 1 1

Grade 3 o] 1v}g] Grade 47} 1v}z] €2 Dextran
Fo 7 5ulg]Z Grade 0¢] 2vla] Grade 27} 2w}
&), Grade 30} 1v}a] ¢4 cH(Table 3).
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Table 3. Degree of adhesion at 3rd week after operative
intraperitoneal application with agenis

Grade
Group No.
0 1 2 3 4
Control 5 2 2
Heparin 5 2
Solumedrol 5 3 1 1
Dextran 5 2 2 1

2F9 Grade 1,244 Ust T &(Fig. 7), &
go] FE(HE BH 3, Heparin FojFe] Grade
3,404 4-Fx¢ A (fibrino —collagen) 3z, &
otz =z 2 i d H (granulation capillary) Z 4] |
Adut 7 g, = 9 LY (congestion)o] AL
{(# 2 1%(#) 2 ¥ Yo u(Fig 8, Solumedrol &
29| Grade 2,3, 491A Afndd 3%, dg
TRAEo FAE 2 AER BYS IF YT
ZAfol v T Bt o gl Bt Dextr-

A

Fig. 7. {(+), Lymphocyte infiltration {

iy ot G

Fig. 6. No adhesion (Dextran, 3 week, Grade 0).

: b i
Control, 1 week, Grade 1, H-E, x 200).
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Fig. 8. (4 and #), Fibrino-collagen deposit, granulation capillary proliferation, lymphocyte infiltration (Heparin, 1 week,
Grade 3, H-E, x 200).

P vy

Fig. 9. (<), Lymphocyte infiliration (Dextran, 1 week, Grade 1, H-E, x200).
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Table 4. Pathologic findings at 1st week after operative intraperitoneal application with agents

Gross Fibrino

Granulation

Group grade collagen capi Lymphocyte Edema Congestion
1 - _ _
Control o N
+ - + - +
2 + + + + +
Heparin 3 +#+ + + +# ++
4 +# # 1 1 +H
1 — —~ + - -
2 _
Solumedrol M + i +
3 1 + H + +
4 +# + + + +
1 — + - -
Dextran -
2 - - + - -
— : Negative + : Mild 4+ : Moderate H# : Severe
Table 5. Pathologic findings at 2nd week after operative intraperitoneal application with agents
Gross Fibrino Granulation .
Group grade collagen capillary Lymphocyte Edema Congestion
1 + - + - +
Control 4 - + + +
+ + #* + +
2 + - + - +
Heparin 3 + + + + +
++ + + + +
3 +
Solumedrol i + + +
4 + + + + +
1 — — _ _
Dextran +
2 - - + - -
an o] 9] Grade 1,20)| A Qa7 2guto] A ] Solumedrol o ¢} Grade 3,40} A A-§19
2(Fig. 9 B A HTable 4). A HFe] FHEE B0 Sokrd g =AY
¥ Z= Al ol =18 =z 9030 Ao
2)7H’E;“F%2%—_;‘—94 %i]— 1T O s 1:x-"]':l‘L LIy Moy = ET o_l_ii
%3 Dextran ol Grade 1,2014] AstT g
HzFY Grade L24004 Hfmad Fzol
. o] FxE “ERE B e &2 Bolx ¢
FHLE US 0, T B, ¥F (edemd 0
& Grade 48 A 9J3l1 252 B3, Hepar- '
in $o{ 9] Grade 23,4014 dgmed A%, 9 78 35 Fo) wa
Sotxd % EAEHE S0 FAHAE(H) 2 BA HzZ 9] Grade 2014 dfrmdd A3, Az
T YHTAE, B2 W $¥e AEE Yehgo T U840 FEZ HYT Grade 3 4014 Afw



Fig. 10. {4+ and #t), Fibrinocollagen deosit, granulation, capillary proliferation (Control, 3 week, Grade 4, H-E, x 200).

22 AF, gotxA % BAER F4o] THE
2 1% Z(Fig 10 Jelhgo ™ Grade 4914 & Gr-
ade 39 8] ¥F o] 1& W FH=E B

o] Bt} Heparin $o]2] Grade 23014 414

%

Fig. 1. (# and 4#t), Fibrinocollagen deposit, granulation, proliferation {(Solumedrol, 3 week, Grade 4, H-E, x 200).

TYA HAF Solzz B BAPY F2lo] FA
= 9 35S 29E ¥3F4 2L A= 6
o1} Grade 39 4= o} o] Bt Solumedrol
EoF¢] Grade 4014 Afugd 2, Fobx



Table 6. Pathologic findings at 3rd week after operative intraperitoneal application with agents

Gross Fibrino- Granulation .
Group grade collagen canil Lymphocyte Edema Congestion
1 + - + - +
. _ ~
Control * N N
3 + # + + +
4 # # + # #
Heoai 2 # + + - +
€] T
pant 3 # W + + #
3 _ _
Solumedrol : : .
+ # + ++ #
- — _.I_ - .
+ +# + - +
29 ZAER 52, 98T HE, TR &
go] Tzl A 1=2(Fig. 1) EH 3 Dextran = &
FolFo] Grade 2012 u}t1-3-fo] B == (Fig.
12 By B OE A48 Bolx 9¥gtort Gr Sl FUE S0l Fule] oA s

ade 30| ] folx2] B EAYEA F2 o] FHEE
BY3 duT3E, 8L FAEE BYrH(Table
6).
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Table 7. Degree of adhesion according to duration and
agents application

Grade
Group No. Week
0 1 2 3 4
1 2 1
Control 15 1
3 1 2 2
1 1
Heparin 15 2 1 1 1 2
2
1 1 1 2
Solumedrol 15 2 1 1 3
3 1 1
1 2 1
Dextran 15 2 2 1
3 2 1
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Table 8. Pathologic findings according to duration, grade and agents application

Congestion

Edema

Lymphocyte

capillary

Granulation

collagen

Fibrino-

Gross
grad

Wk

Group

Control

Heparin

2

Solumedrol

+ 4+ o+ o+

+H o

Dextran

8}

B0 0 Dextran FofFol| A= H 29| W3y}

257} et $U717 $9 Gradeol X iz

=
=

-, Heparin Fo]F Rt} Solumedrol 5o o] 4]
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